Supplementary Figure 1. XPS spectra and curve fitting results. a) Mo of Mo-Te oxide, b) Te of Mo-Te oxide, c) Mo of Mo-Se oxide (Mo XPS profile was well fitted using Mo VI (3d 5/2 ), Mo VI (3d 7/2 ), and Se IV (3s), because Se IV (3s) has a signal at 240~230 eV (Supplementary Figure 1e).), d) Se (3d 5/2 ) of Mo-Se oxide, e) Se (3s) of SeO 2 . XPS spectra comparison of f) Mo and g) Te of Mo-Te oxide (black) and Mo-Te oxide after calcination at 573 K under N 2 flow (red), and h) XPS spectra and curve fitting results of Mo-Te oxide (Mo) calcined at 573 K under N 2 flow. Supplementary Figure 2. DR-UV-vis spectra. Mo-Te oxide (black) and Mo-Se oxide (red). Supplementary Figure 3. XPS and EDX analysis. a) XPS profile at full scale, b) XPS profile in 520~505 eV for V(2p 3/2 ), and c) EDX of Mo-Te oxide
as-synthesized, b) calcined at 473 K for 1 h, c) calcined at 498 K for 1 h, d) calcined at 523 K for 1 h, e) calcined at 548 K for 1 h, f) calcined at 573 K for 1 h, g) calcined at 623 K for 1 h, and h) calcined at 673 K for 1 h, and (C) magnified powder XRD patterns. 
